Three patients with tuberculous meningitis complicated by hypersecretion of anti-diuretic hormone are described. The recognition of this complication is important in the treatment and prognosis of tuberculous meningitis.
Introduction
Although hypersecretion of anti-diuretic hormone (ADH) is a recognized complication of tuberculous meningitis (Stead, 1974) little emphasis has been given to this facet of the disease in recent reviews of the subject (Udani, Parekh and Dastur, 1971; Kocen, 1977) . Three recent cases of tuberculous meningitis have been seen and hypersecretion of ADH was present in all. The associated fluid and electrolyte abnormalities contributed significantly to the clinical features, and treatment directed to the correction of these abnormalities was important in the recovery of one of the patients. It is wished to report these cases in order to emphasize the importance of recognizing and treating this complication of tuberculous meningitis. (Bartter and Schwartz, 1967) . A sensitive and specific radioimmunoassay (Baylis and Heath, 1977) confirmed the presence of high circulating levels of AVP in Cases 1 and 2.
In the 2 post-mortem cases there was little or no damage to the hypothalamus, and it therefore seems unlikely that the excessive production of ADH resulted from any direct involvement of the hypothalamus in the pathological process. However, AVP may be released as the result of a non-specific stress reaction from an intact hypothalamuspituitary axis (Schrier, 1974) and may therefore account for the hypersecretion of AVP in these cases. Inappropriate ADH has also been reported in pulmonary tuberculosis (Weiss and Katz, 1965) and in miliary tuberculosis without meningitis (Cockroft et al., 1976) . It is therefore possible that in Case 1, who had miliary tuberculosis in addition to meningitis, an anti-diuretic substance may have been secreted from affected tissues other than the hypothalamus. Such a substance has been extracted from tuberculous granulomata (Vorherr, Massry and Fallett, 1970) .
In the first 2 patients described here the CSF chloride concentration was low (CSF chloride was not estimated in Case 3), and this has been regarded as an almost constant finding in tuberculous meningitis (Merritt and Fremont-Smith, 1935; Ingham, 1937) . Fremont-Smith et al. (1931) found that the low CSF chloride level in tuberculous meningitis followed directly from the fall in plasma chloride concentration. However, in the absence of chloride loss by vomiting, the low plasma chloride level is the result of water retention, the total body chloride remaining normal (Cheek, 1954) . Profuse vomiting lowers the plasma chloride level still further, even in the presence of dehydration and hypernatraemia (Parekh, Udani and Panvalkar, 1972) .
In Cases 1 and 2 an abrupt deterioration in level of consciousness was associated with a fall in plasma sodium concentration to 120 mmol/l and 121 mmol/l respectively. Fluid retention and hyponatraemia may therefore have contributed to the impairment of consciousness, and in Case 1 improvement in level of consciousness coincided with a rise in plasma sodium concentration to 133 mmol/l (Fig. 1) . However, hyponatraemia may be symptomless if the plasma sodium remains above 120 mmol/l (De Troyer and Demanet, 1976 (Rapoport, West and Brodsky, 1951) . Restriction of fluid intake prevents the progression of hyponatraemia seen with usual levels of fluid intake (Bartter and Schwartz, 1967) . The tetracycline derivative, demeclocycline, inhibits the renal effects of ADH, and has been used in the treatment of water retention due to inappropriate ADH secretion (Singer and Rotenberg, 1973; Perks, Mohr and Liversedge, 1976) . Both fluid restriction and demeclocycline were used in the treatment of Cases 1 and 2, with rapid restoration of normal fluid and electrolyte balance in Case 2, and a slower return to normality in Case 1 (Fig. 1) .
The recognition and treatment of this complication is important in the management of patients with tuberculous meningitis. An early return of consciousness after correction of plasma osmolality may be a good prognostic sign in this condition.
